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F O R E W A R D
The second edition of this book is made possible by a grant from the Frieda C. Fox Family Foundation (FFFF). We are 
most grateful to the FFFF, who has supported O’Neill Sea Odyssey (OSO)’s revision of this curriculum to include and 
align with the National Oceanic and Atmospheric Administration’s Ocean Literacy Essential Principles and Fundamental 
Concepts (OLEP &FC). NOAA has developed the OLESP & FC as a tool for educators to fulfill the National Science 
Education Standards (NSES) through interdisciplinary ocean science (please see OLEP & FC in Appendix A).
OSO and The Monterey Bay National Marine Sanctuary produced the original text of O’Neill Sea Odyssey: 
Investigations in a National Marine Sanctuary through a grant from the Toyota USA foundation in 2003. This text is 
based upon the O’Neill Sea Odyssey program curriculum that is aligned with State and National Science Education 
Standards. By distributing the curriculum, free to educators through a grant from the Toyota USA foundation, OSO 
endeavored to help educators reach the NSES through ocean science. Subsequently, in 2006, NOAA published the 
OLEP & FC, creating an official federal document that is aligned with the NSES.
All organizations involved in the creation of this curriculum are united in the goal of creating ocean stewards through 
marine science education. This revised curriculum is the product of that relationship. Finally, special thanks are due to 
Laura Barnes, O’Neill Sea Odyssey Education Coordinator, and retired environmental educator and O’Neill Sea Odyssey 
volunteer Mike Koslosky, for their work on the content of this curriculum and book.
O’Neill Sea Odyssey was founded in 1996 by wetsuit innovator and surfer Jack O’Neill. Through Jack’s vision, a living 
classroom was created on board a 65 foot catamaran sailing the Monterey Bay National Marine Sanctuary. O’Neill 
Sea Odyssey is governed by a board of directors made up of community leaders. OSO is a non profit organization and 
is supported by grants and generous donations. The founders, board and staff of O’Neill Sea Odyssey wish to express 
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Introduction
ne of the most lasting impacts we can have on children is to provide them the oppor-
tunity to experience first hand the sights, sounds, and smells of the ocean. Indelible 
sensory impressions, not available through science textbooks, drive home the message 
the oceans are something worth taking care of. Watching a bird dive for a fish, a sea lion lounging on 
a buoy, an otter cracking a crab on its stomach—it is simply amazing how accessible these sights can 
be once you get students out of the classroom. The O’Neill Sea Odyssey program opens children’s 
eyes to aspects of nature many never considered before. Whether these children become marine 
biologists, mathematicians, or musicians, they will integrate their understandings and experiences of 
the oceans in all that they do. 
This guide provides a detailed description of how one program designed activities to help students 
celebrate and learn about the natural resources of the Monterey Bay National Marine Sanctuary. It 
provides an excellent model of how to create a successful program in a marine sanctuary, and tips 
for how to “localize” the activities to suit different habitats and natural features. As a special feature, 
coral reef activities are provided for those sanctuaries that contain reef habitats.
The O’Neill Sea Odyssey program consists of on board and shoreside 
classroom stations. This approach allows students to have exciting boat 
adventures, and classroom time to reflect and connect their experi-
ences to larger science concepts. If weather conditions are too rough 
to sail outside the harbor, the on board portion is conducted on the 
docked vessel. The program provides a stimulating environment in which 
students learn teamwork, contemplate the natural beauty and resourc-
es of the sanctuary, discover practical applications for math and ocean 
sciences, and learn what it means to be an ocean steward.  Topics and 
themes from the National Oceanic and Atmospheric Administration’s 
Ocean Literacy Essential Principal and Fundamental Concepts and the 
National Science Content Standards are incorporated in to activities 
conducted at each station where appropriate (see appendices A and B 
respectively).
O
Founder Jack O’Neill with U.S. 
Representative Sam Farr (D-Carmel),  
one of many supporters of  
O’Neill Sea Odyssey.
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For instructors who wish to conduct this program in a sanctuary where a vessel that will accommo-
date up to 40 students and chaperones is unavailable, modifications are presented in the activity so 
the on board element may be conducted off a bridge, dock, or wharf. 
Student-led community service projects are a critical component part of the O’Neill Sea Odyssey 
program. To become eligible for the program, students design and complete a community ser-
vice project. Applications are accepted for cruises March through August and October through 
December, and teachers submit a description of their community service project as part of the 
application process. 
The community service projects encompass a wide range of activities, including beach or shoreline 
clean up, native plant restoration, homeless gardens, community education programs, school-
wide recycling programs, adopt-a-family, adopt-a-creek, or fund raising activities for non-profit 
organizations such as native animal rescue. The project can be done at any time during the school 
year. Teachers complete the evaluation form and submit it on-line, or write a letter with the date 
the project was completed and the outcome of the project. Sea Odyssey staff follow up with each 
teacher or group leader to ensure they have completed the project. A side benefit of the community 
service requirement for eligibility is that students earn a sense of pride and accomplishment and 
experience the benefits of volunteerism, a pattern that may be repeated throughout their lifetime.
Teachers mail in their application and receive a trip confirmation flyer with pre-trip information and 
teacher login password. As they enter the teacher login section of the O’Neill Sea Odyssey web site 
(www.oneillseaodyssey.org/teachers) they access a teacher packet with additional resources. Some 
teachers use these activities, web sites, and books to create a complete oceanography curriculum 
for their class, while others use the materials to familiarize students with vocabulary they will hear 
during the shipboard program. Other groups, such as summer camps and state parks groups, use the 
teacher packet as time filler on the bus trip to Santa Cruz, or as a quiet afternoon activity while at 
camp. The teacher packet is also available in Spanish.  
Once the group arrives at the harbor, they are greeted by three instructors and the vessel’s captain. 
Student groups rotate first through three stations on board, then three stations in the shoreside 
classroom. The on board and classroom stations are marine biology, ecology, and navigation. The 
marine ecology stations are developed for either kelp forest ecology or coral reef ecology. For 
sanctuaries lacking either kelp forests or coral reefs, develop your own marine ecology stations based 
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on a habitat or feature characteristic of your sanctuary. 
Each group of students (normally around 32 students and 8 adults) is split into three sub-groups 
and guided to the ship. Upon boarding the vessel, students are given a safety talk and assist the crew 
in hoisting the main sail. During twenty-minute rotations, the ecology station meets on the bow of 
the boat for wildlife viewing and students participate in a teacher led discussion on food webs and 
ocean ecology with visuals and hands on materials. The marine biology station meets on the port 
stern to conduct a plankton tow and discuss marine food webs. The navigation station meets inside the 
cabin to allow the students to view the radar and Global Positioning System (GPS) electronics, then 
proceeds to the main deck for taking compass bearings on landmarks or buoys.
The shoreside education center has separate areas for each of the three learning stations. Each 
station has seating for 15 seats to provide adequate space for teachers and parent chaperones to 
join the learning circle. The marine biology station is equipped with seating for the students, a small 
lab table, and a microscope connected to a television monitor. The ecology station requires seating 
for students and either an outdoor space or an easily cleaned indoor wet space. In the navigation 
station, students are seated around a table large enough to hold a navigational chart, parallel rulers, 
and a navigational data sheet. 
Students become 
part of the crew 
as they hoist 
the mainsail 
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Learning Station Overview
The O’Neill Sea Odyssey program is designed to work in a three-hour time 
period based on a three station educational format; three stations at sea and 
three stations shore side. Instructors separate the students into three groups 
initially, and each group remains together for the entire three-hour period, 
rotating between stations. Students spend 20 minutes at each station. 
On Board Stations
Station 1: Navigation
Instructors explain electronic technology for navigation, triangulation, line-of-sight, use of magnetic 
hand-held compasses, and other elements of navigation.  Students use hand-held compasses to 
take three bearings on local landmarks or buoys. This information is recorded on a datasheet along 
with readings of wind speed, temperature, water color, and depth as recorded by ship’s instruments. 
Where possible, students participate in hoisting the mainsail. Modifications are included for a dockside 
activity station with no electronic navigation equipment.
 
Station 2: Marine Biology 
The instructor describes life cycles of plankton, their role in the food web, and the unique chemical 
and physical balance that helps maintain life in the sea.  Students participate in a plankton tow and 
the specimen is taken back to the classroom for further examination under a microscope.  A water 
sample is collected and taken back to the classroom to test pH with a pH meter and salinity with a 
refractometer. 
Station 3: Ecology—Kelp Forests 
The instructor discusses selected characteristics of the marine environment, marine life, and 
habitats and leads a discussion that includes the kelp forest, marine mammals, human influence 
on our marine habitat and related ecosystems, threats to the bay, and ideas for conservation and 
preservation. Visual aids are used to emphasize concepts. 
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Station 4: Ecology—Coral Reefs
The instructor reviews with students what they know about coral reefs; the coral reef habitat, 
importance of coral reefs, how they are formed, what they need to survive, and current threats to 
coral reef health. They conduct a hands-on activity to determine how much of a coral reef is alive. 
The instructor describes what marine protected areas are, how they can promote coral reef health, 
and students hypothesize how large of an area needs to be protected to insure the health of a 
“typical” coral reef.
Note: either station 3 or 4 is conducted.
Shoreside Stations
Station 5: Navigation
Students plot the bearings taken on the boat onto a navigational chart and triangulate their 
position. The instructor describes how to read and decipher the signs, symbols, and measurements on 
navigational charts. Students use navigational tools such as parallel rulers, a globe, and the compass 
rose. The instructor discusses latitude, longitude, and basic geometry as it relates to triangulation 
and other elements of navigation. 
Station 6: Marine Biology
Using samples from the plankton tow taken on the boat, the instructor shows how to prepare a 
microscope slide for viewing. The slide is viewed through a microscope connected to a large-screen 
monitor. Instructor leads a discussion on the different types of plankton collected. Students receive 
plankton identification cards, identify species on the monitor, and play a food web game. 
Station 7: Ecology—Kelp Forests
The instructor provides an overview of the water cycle and local watersheds, and leads a whole 
group discussion on storm drains and how they relate to ocean pollution. Students use a watershed 
model to demonstrate point source and non-point source pollution. Students brainstorm solutions 
to land-based environmental problems that affect the oceans, including landfill and stream diversion; 
organic farming; methods of reducing waste through reduction, reuse, and recycle; and alternate 
forms of transportation and energy. 
www.oneillseaodyssey.org  5
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Station 8: Ecology—Coral Reefs
This station description contains more background information for the instructor. As students can’t 
readily see coral reef life from the surface, they will need to use their imaginations, based on an 
understanding of the geology, ecology, and biology of coral reefs, to develop the sense of knowing 
what coral reefs are about. The station contains two activities: a quick coral reef health assessment 
activity, and a coral reef food web activity. 
Pre-visit activities and follow up information applicable to Monterey Bay National Marine Sanctuary, 
including the data taken during the program, are available through the Sea Odyssey web site (http://www.
oneillseaodyssey.org)
Welcome to O’Neill Sea Odyssey
When students first arrive is the perfect time to introduce them to a new 
way of thinking about education and learning. They will be using all of their 
senses—including balance, which throws some students—in this dynamic 
learning environment. Best to prepare them for the ride. Depending 
upon time constraints, include as much of the information below in your 
welcome, accommodating the text to best reflect the natural resources of 
your sanctuary. Discuss what a sanctuary is, and what special features were 
behind why your area was designated a national marine sanctuary.
 
Today we venture out into the largest habitat on Earth—we’ll see a lot 
of life, but what we see on the surface is a tiny slice of what’s there. Most life in the sea lives 
underwater, where sea lions and seals chase teeming schools of fish, killer whales stalk migrating 
gray whale mothers and their calves, coral reefs spawn and release clouds of eggs and sperm, 
majestic forests of kelp plants sway as tiny crabs and invertebrates scatter over undulating fronds, 
and fish hide in rocky crevasses to escape predators.  
Unless you put on scuba gear or climb into a submarine, these alien worlds are inaccessible to 
landlubbers, and can be easy to overlook. In fact, for many years we’ve taken for granted the oceans 
are an indestructible resource that will continue to support us no matter how we treat them. We’re 
learning differently now, as fisheries decline and coral reefs disappear. We depend upon the oceans 
for food, recreation, and commerce, and it is important to understand how they work. Every living 
thing on Earth exists for a purpose, some that we don’t even know about yet. We need to support 
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natural systems so they may sustain themselves while taking care of our many needs, not to mention 
the needs of the organisms that live in them. Tinkering with the system without knowing the nuances of 
how it works can spell trouble for our oceans and our planet. 
There is a lot we can learn about the ocean without having to get too wet. Today we’re going to 
learn about two ocean habitats and their food webs, and what we can do to make sure these 
habitats stay healthy. We’ll learn about how sailors have historically found their way around the 
oceans without a roadmap. We’ll also learn how technology has changed how we collect and analyze 
data, and about the technology we use to sail the deep blue seas today. In six stations we’ll use 
navigation skills to find out where we are when we make a plankton tow, investigate the ecology of 
a kelp forest and how sea otters and sea urchins keep their habitat in balance or how a coral reef 
provides habitat and protection to many species, take weather and water quality monitoring data, 
collect and analyze plankton samples, discuss watersheds and inputs into coastal systems, and we’ll 
talk about how some of the tiniest ocean creatures feed the largest mammal on Earth. 
We are fortunate to be living near a national treasure, one that has restrictions on it so it will never 
have oil platforms, and where fish and mammals can thrive. What is a sanctuary? A sanctuary can be 
a number of things; a place of refuge, shelter, a safe haven for all who visit. 
The oceans bordering our nation are under the protection of the National Oceanic and Atmospheric 
Association (NOAA). NOAA’s National Marine Sanctuary Program seeks to increase public 
awareness of America’s marine resources through scientific research, monitoring, exploration, and 
education programs. The sanctuary system was started in 1972 and now includes 14 sanctuaries on 
the east and west coasts, Hawaii, and American Samoa. These sanctuaries protect habitats as diverse 
as coral reefs, kelp forests, and underwater shipwrecks. Today you’ll be venturing into the largest 
marine sanctuary, the Monterey Bay National Marine Sanctuary—it’s one of the largest protected 
marine areas in the world. It contains the coast and offshore area from San Francisco down to 
Cambria, near Hearst’s Castle, and covers 5,300 square miles. From the moment you enter the 
water here, you are in the sanctuary—it is all around you, there is no door or gate, no admission 
fee. Take a good look around you—all you can see is a sanctuary for marine life, and for you!
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Overview 
The navigation group begins in the cabin of the vessel (or wherever navigation 
equipment monitors are located) where they receive one compass per student. 
The instructor discusses how to read the navigation monitors and use the 
compass. Students move to the side of the ship where they observe local 
landmarks while gathering data to plot their location. They record compass 
bearings, wind speed and direction, depth, and temperature from monitors 
and record them on a data sheet along with other environmental observations. 
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 Navigation Station: 






GPS reading,  
and record  
environmental data 
from the dock. No 
radar  
or other  
navigational  




 Science   
 Concepts
• Navigation is the art  
 and science of  
 conducting a vessel  
 safely from one  
 location to another
• Nautical charts are  
 the road maps of  
 the sea 
• Tools used in  
 navigation range  
 from hand-held  
 compasses to radar  
 and global position-  
 ing systems
• Lines of latitude  
 and longitude are  
 used to chart position  
 on the earth
• Triangulation is the  
 geometric process  
 of determining a  
 geographical position  
 using two or more  
 compass bearings.  
 Traditionally, sailors  
 have used this  
 method to determine 
 where they are  
 located on the  
 nautical chart, but  
 new technology, such  
 as GPS, uses satellites  
 to determine a ship’s  
 location. 
• Compasses use  
 Earth’s magnetic  
 force to determine  
 direction. 
Activity Background
Overview . The activity begins with a teacher-led discussion on electronic  
navigation equipment concepts and use. Students are then given a compass and 
instructed in its use. Students take compass bearings based on points of land and 
record them for later transfer onto navigational charts. Other environmental fac-
tors are observed and measured.
 
Objectives . Students are introduced to navigational tools, old and new, and 
understand how they are used by sailors to find their location at sea. Students will 
learn how to use a compass and how to take compass bearings.
Introduction . Begin with a teacher-led discussion on navigation concepts 
and how they are used in marine navigation. While on the dock, ask general ques-
tions (and wait for student answers) such as: 
• Have you ever navigated before? What did you do?
• How did you know where to go?
• Sailors use many different tools to navigate . Can anyone tell me what 
types of tools sailors use to navigate? Navigational tools include compasses, 
global positioning systems (GPS), radar, sextant, navigational charts, parallel rulers, 
depth gauge.
Move onto ship, or where navigation equipment is located.
• When you go on a trip, or even across a big city, how do you find your way?  
 What streets do you take, and how do you know which direction to go on  
 them? What tool do you use to find your way on land?  Maps.
• Pass around the nautical chart display sheet. Discuss the difference between  
 a map and a nautical chart. Maps have streets, cities, mountains, valleys, and  
 buildings that can be used as landmarks. “Maps” of the ocean are called  
 charts because when you are away from shore there are no “landmarks” on  
 the ocean. A nautical chart also has information on landmarks as they would  
 be seen from the water, for when you are near shore and can see them. When  
 sailors are out at sea, they rely primarily on latitude, longitude, compass  
www.oneillseaodyssey.org  9
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 Materials
 Shipboard Station
• Global positioning  
 system (GPS)
• Radar







• Hand-bearing  
 compasses  
 (one per student) 
• Field data recording  
 sheet, clip board
• Section of local  
 nautical chart with  
 detailed compass  
 rose on it for display  
 only (laminated)
• Map of the world  
 with lines of longi- 
 tude and latitude  
 (laminated)
Note: images for  
photocopying are in 
Appendix H. 
Introduction, cont . 
 angles, and depth soundings for navigation. A nautical chart is like a  
 topographic map of the sea.
• Does anyone know what latitude and longitude are? Pass around the map of 
 the world with lines of longitude and latitude. For purposes of navigation on  
 the oceans where sailors can’t see land to make bearings, Claudius Ptolemaeus  
 (90 - 170 AD) invented the grid system of latitude and longitude. The sun and  
 stars are used for bearings. Lines of longitude go from the North Pole to the  
 South Pole. Lines of latitude circle the globe and go in an east/west direction.  
 Is the equator a line of latitude or a line of longitude? The equator is a  
 line of latitude. 
• Point out a chart on the global positioning system screen. Does anyone know  
 what a GPS is and how it is used? GPS stands for global positioning system.  
 A GPS is a computer that contains nautical charts of every ocean in the world  
 and can communicate with satellites to help you find where you are on land  
 or sea. GPS uses lines of latitude and longitude to tell you where you are on a  
 computerized nautical chart.
• How does it work? GPS uses satellites. A satellite is a celestial body orbiting  
 another celestial body of a larger size, or a manufactured object intended to  
 orbit the earth, moon, or another celestial body. The shipboard GPS computer  
 receives a signal from satellites circling the earth. The computer calculates  
 the boat’s latitude and longitude and plots a cursor on the chart on the screen.  
 That cursor will show exactly where the boat is at all times. 
B E F O R E  Y O U  B E G I N
To take a 
bearing, the 
compass should 
be held an arm’s 
distance from your 






 Dockside Station  
 Alternative
• Handheld global  
 positioning system  
 (GPS)
• Hand-bearing  
 compasses  
 (one per student)
• Field data recording  
 sheet, clip board
• Section of local  
 nautical chart with  
 detailed compass  
 rose on it for display  
 only (laminated)
• Map of the world  
 with lines of longi- 
 tude and latitude  
 (laminated)
B E F O R E  Y O U  B E G I N
Introduction, cont . 
• Another navigational tool sailors use is radar. Radar stands for Radio Detecting 
 and Ranging. Direct students’ attention to the radar screen. Radar uses echoes. 
 What’s an echo? An echo is created when sound waves are sent out and  
 bounce off an object, then return to the sender. Radar uses echolocation to “see”  
 things on top of the water around the boat by sending out a high frequency  
 radio signal. When the radio signal comes in contact with a solid object, it  
 bounces, or echoes, back to the boat. Indicate a few points of interest the  
 students might recognize on the radar screen. The boat is in the center  
 of the screen, and the solid line indicates forward. What might be creating the  
 electronic echo you see on the screen? Show students how you can adjust  
 the range and scale of the radar. Students will probably see the shoreline on  
 the radar. What might the other objects be that show up in the water? Other  
 objects that may show up could be buoys, rocks protruding from the ocean,  
 islands, or other boats. What else might be on the radar screen that bounces  
 a signal back to us? On windy days when the sea is rough, the tops of waves  
 bounce back a signal. 
• Is there any place in nature you can think of where echolocation is used? 
 Bats, porpoises, seals, and whales use reflected ultrasonic sounds to find  
 objects or prey. 
• When would radar be a good navigational tool to use? Any time you may be  










L E T ’ S  G E T  S T A R T E D
• Weather is the single most important safety consideration for people on boats . 
 High winds can create large waves as the ripples on the ocean created by wind  
 get larger and more powerful as they travel across the water. Rain can make vis 
 ibility difficult for people who are navigating on the ocean.
• What are the most important instruments to aid sailors in safely navigating  
 across the ocean? If you could only use two of the instruments that we  
 have shown you, which two would it be? The most important instruments  
 would be the online weather station, the sonar depth finder, the radar and the GPS.  
 The weather station would help us to safety by telling us when to head back to the  
 harbor in case of an oncoming storm, and the radar would help us avoid collisions with  
 other boats or rocks if there was low visibility due to bad weather
On Board Navigation 
Activity—
How to read a hand-bearing 
compass 
Teacher Background . One of the most 
commonly used navigational tools is a compass. 
Magnetic compasses have been used for navigation 
for hundreds of years. Though electronic equipment 
such as GPS is used most often now, a compass is 
still a practical tool for navigation for small craft and 
for people on foot, and even airplanes and ships 
equipped with more sophisticated equipment carry 
compasses as backups. All the new technology relies 
upon electricity, and what would happen if they 
lost electrical power? Compasses don’t need electricity to work. Most compasses 
operate on the same basic principle: a small, elongated, permanently magnetized 
needle placed on a pivot rotating freely in the horizontal plane. Earth’s magnetic field 
results from electric currents in the earth’s spinning molten iron core. This field is 
shaped similar to the field around a simple bar magnet. Earth’s magnetic field exerts 
forces on the compass needle, causing it to rotate until it comes to rest in the 
same horizontal direction as the magnetic field. Over much of Earth, this direction 
Compasses designed for 
navigation, hand-bearing 
compasses, are read 
from the side, or outside 
edge. These instructions 
are for a hand- 
bearing compass.
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is roughly true north, which accounts for the compass’s importance for navigation. 
Once you know where north is, you can find all points on the compass rose. 
This hands on activity takes place on deck of vessel or dock with clear view 
of landmarks .
• Hand out one compass to each student and a compass and data sheet to one  
 student volunteer. We’ll use a compass and land marks to find out where the ship 
 is right now.  We’ll take compass bearings and plot them on a nautical chart  
 when we get back to land. 
• Have students turn around in a circle, keeping their eyes open to look all  
 around them. You just completed a circle. How many degrees in a circle?  
 There are 360 degrees in a circle, so students just turned 360 degrees. As you stand 
 in the center of an imaginary circle and look in a horizontal line out from the circle, 
 every direction you look has a compass bearing, a number,  measured by how many 
 degrees the direction you are looking is away from north. North is 0 or 360  
 degrees. Have students look at their compasses and face east (90°), south (180°),  
 and west (270°). Note some familiar landmarks at each of these directions. Remind  
 students the sun rises in the east and sets in the west. Have students predict where 
 the sun will rise and set if they were on the boat at sunrise and sunset. 
• How do you read a number line? From small to big, left to right. A hand-bearing  
 compass works like a number line, except it goes from right to left, from small  
 on the right to big on the left. As you move to the left on the compass, the  
 numbers go up, and as you move to the right, the numbers go down. Have  
 students look at their compasses to see which way the numbers go.
Students hold the 
hand-bearing 
compass with a 
straight arm just 
below eye level, and 
point it directly at a 
landmark. They read 
the bearing from the 
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• On your compass, each line counts for a certain number of degrees. Can you  
 figure out how many degrees on the circle each line counts for? On most  
 hand held compasses, each line counts for five degrees. Look 6 lines to the left  
 of North. How many degrees is that? If each line counts for 5 degrees, then six 
 lines to the left of North (0 degrees) would be 30 degrees. How about 6 lines to 
 the right? Six lines = 30 degrees therefore 360-30 = 330 degrees.
• The direction you look to see an object and find out its direction, in relation to  
 you is called its azimuth or bearing; the process is called “taking a bearing.”  
 Now have a student call out an object and let the other students call out its  
 azimuth. They should give the direction, in degrees, that they look to see it. 
• Have students choose a site on land they can identify. This can be a lighthouse,  
 mountaintop, or any large feature of land that will show up on the nautical chart. 
 Hold your compass straight, and point it at the landmark. What is this object’s  
 bearing, or azimuth? Have students read their compasses and state their bearing  
 one at a time. If it looks like all understand how to read their compasses, then  
 proceed to choose three landmarks from which they can take bearings. Have  
 the student recorder record their bearings and the time on the data sheet. 
• Move the group to a location where they can see the depth gauge. Have the  
 students read the depth gauge to record the depth of the ocean at the same  
 location of their compass bearings. They will round the depth reading to the  
For purposes of 
navigation on the ocean 
where there are no 
landmarks to make 
bearings, sailors use 
lines of longitude and 
latitude. Lines of 
 longitude go from the 
North Pole to 
the South Pole. 
Lines of latitude 
circle the globe 
in an east/west 
direction. The 
equator is a 
line of latitude.
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 nearest foot. Collect other environmental data on record sheet (wind speed  
 and direction, weather observations, etc.).
• If there is no wind meter available for use, measure wind direction with hand held compasses.  
 Ask the students to close their eyes and turn their faces and bodies until they feel the wind  
 blowing directly onto their faces. When the group opens their eyes they will see that they are all  
 facing the same direction. Have the students point their compasses straight ahead of them, into  
 the wind. Have the group take a bearing on the wind direction and note data on the record sheet.
Wrap Up
Anyone who is out on open water needs to know where they are in relation to land. Many 
migrating marine mammals also use landmarks along the coast to get their “bearings.” Gray whales 
spy-hop, and toothed whales echolocate on subsurface features, navigating the same seas year after 
year. Whenever scientists go out in the field, they make observations and collect data. Where the 
samples or observations were made—their location—is one of the most important pieces of information 
scientists need. Every bit of environmental information about the scientific cruise is written down 
on a data sheet. On this cruise we are taking a plankton sample back to the classroom to look 
at under a microscope. We will need to collect data such as date, time of day, location, weather 
conditions, temperature, wind speed and direction, water depth, and any unusual things we saw such 
as a dolphin, whale, or sunfish. Why do we collect this data?  Scientists make observations and collect 
data to understand how things work. Then they make hypotheses based on their observations. 
Explain to students that back in the classroom we will plot these bearings on a nautical chart  
to determine where the ship was when we took the plankton tow.
School/Organization__________________  Date_______________                       Group ________  Time _________ 
O’Neill Sea Odyssey Navigation Data Sheet 
  
BEARING #1 ________  LOCATION _______________   BEARING #2 ________  LOCATION _______________
BEARING #3 ________  LOCATION __________________ 
GPS FIX: LATITUDE ______ degrees _______ minutes _______ seconds
LONGITITUDE ______ degrees _______ minutes _______ seconds 
WIND SPEED ______________knots DEPTH__________________feet 
WEATHER OBSERVATIONS:  sunny — light fog — heavy fog — partly cloudy — overcast — light rain — heavy rain
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Overview 
The marine biology group takes part in deploying a plankton net and conducts a 
plankton tow off the stern of the boat. They transfer the sample into a collecting jar 
for later analysis. Students observe the ocean, birds, and mammals while learning 
about interactions of oceanic food webs and food chains. The group records 
environmental observations on a data sheet. 
A C T I V I T Y  T W O
  Marine Biology Station: 
On Board or Dockside
20 minutes
2
Students take the 
plankton tow off 
the dock by taking 
turns walking up 
and down the 
length of the dock, 
towing the net 
behind them for 
10 minutes. They 
take the secchi disk 
reading from the 
deepest end of the 
dock, and record 
all environmental 
variables and 





* Activity 2 is fully applicable to all temperate, cold water coastal locations on the West Coast and to the Gulf Coast states. Plankton tows 
can be done from a boat, along side a dock or with hand nets (warm water). National Marine Sanctuaries in these areas are: Olympic 
Coast NMS, Port Angeles, WA; Gulf of the Farallones NMS, San Francisco, CA; Cordell Bank NMS, Pt. Reyes, CA; Monterey Bay NMS, 
Monterey, CA; Channel Islands NMS, Santa Barbara, CA; Flower Garden Banks NMS, Bryan, TX.
























































•	Why do so many birds, fish, mammals, and invertebrates live here in 
the sanctuary?	Unique	features	of	California’s	central	coast	contribute	to	spring		
	 upwelling.	Nutrient	rich	water	that	supports	many	different	marine	organisms.








































































































































•	How big is it?	Most,	but	not	all,	plankton	is	microscopic,	but	many,	like		
	 jellies,	are	large	enough	to	see	easily.	
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•	 If they are so small, why are plankton so important?	Either	indirectly	or		
	 directly,		all	life	in	the	sea	depends	upon	phytoplankton	for	food.
•	 Plankton	are	the	most	important	link	in	ocean	food	chains	and	webs.	Look down  





•	How many of you have ever been swimming in the Monterey Bay? 
 Was it warm or cold? Have any of you been swimming in a part of 









	 there	 is	 actually	 much	 more	 life	 in	 cold	
	 water	 areas	 like	 the	Monterey	Bay.	 Just	 like	
	 you	wouldn’t	 find	 a	 polar	 bear	 living	 in	 the	
	 tropical	 rain	 forest,	 you	 also	 wouldn’t	 find	
	 a	cold	water	species	of	plankton	living	in	the	
	 warm	tropical	waters	of	Florida	or	Hawaii.
•	What do you think would happen if the water temperature in the  










































L E T ’ S  G E T  S T A R T E D
•	One	of	the	most	important	zooplankton	in	the	world	is	krill.	What are  













On Board Marine Biology Activity—
Students collect plankton & environmental data. 





































Note: images for 








	 the	pores	in	the	fabric.	A	plankton	net	works	like	a	filter.	Have you ever used a  
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Essential Principles and 
Fundamental Concepts
1A, 4A, 4E, 5A, 5D, 5F, 































































































































School/Organization__________________	 	Date_______________	 	 									Group	________		Time	_________	

















A C T I V I T Y  T H R E E
Marine Ecology Station






























































































•	Do any of you like to fish? Do you like to eat fish, or shellfish like  
 clams or oysters? Do any of your parents, or grandparents collect  
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 Outcomes





































































is the fastest growing 
plant on Earth.  
Giant kelp forests pro-
vide habitat for thou-
sands of different plants 
and animals, from sea 
urchins to leopard 
sharks.
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On Board Marine Ecology Activity—
Making the Land/Sea Connection 











•	When you see smelly, rotting kelp on the beaches, do you wonder why  

























































Note: images for  
photocopying are in 
Appendix I.
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A C T I V I T Y  T H R E E
•	 It looks like a bunch of plants lying on the surface of the water.  Why is it 






















The kelp forest marine 
ecology station uses 
hands on visuals to 
teach students about 
food webs, biodiversity, 
human impacts, and 
the high productivity of 
kelp beds.
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	 decreased	visibility	due	to	runoff).	For	example:	Does temperature affect  















•	What are some human 






	 fishing	line	and	“ghost	nets.”	Pass	around	the	ghost	net.	How could this hurt  
 marine life?	Fishermen	use	fishing	nets	to	catch	fish,	sometimes	these	nets		
	 get	caught	on	rocks	or	are	left	behind.	These	“ghost	nets”	continue	to	catch		






table helps students 
recognize what types of 
trash enter the ocean, 
how long it takes trash 
























•	What happens when wildlife comes into contact with different types of  










Over half of the 
trash in the ocean 
is plastic. Plastics 
threaten the 
ocean food web 
for hundreds of years, 
due to 
its slow rate of 
decomposition.
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NOAA Ocean Literacy 
Essential Principals and 
Fundamental Concepts:
1H, 5A, 5D, 5F, 5H, 6A, 
6B, 6C, 6G, 7C
Please see Appendix A 
for NOAA OLEP & FC
The best place for first hand experiences with coral reefs is to dive or snorkel in a living reef habitat, a challenge for most classes but well worth it (work with a licensed 
instructor). To get up close to living corals without getting wet, visit an aquarium or zoo with a reef exhibit, or even a tropical fish store. See Appendix G for a list of living coral 
reef exhibits.
Marine Ecology Station:




























































































•	What is a reef?	Reefs	are	underwater	structures,	natural	or	manmade.	People		
	 make	artificial	reefs	to	provide	habitat	for	fish.	Natural	reefs	are	composed	of		
	 living	organisms,	like	corals,	or	of	rock.	

































































































































































































OF CORAL REEFS 
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Coral Life Cycle illustration used with permission from the Environmental Protection Agency (EPA), 1997. Coral	Reefs:	An	English	Compilation	
of	Activities	for	Middle	School	Students. EPA publication 160-B-97-900b. Environmental  Protection Agency, Institute of Marine Sciences at the 
University of Southern Mississippi, National Sea Grant College Program of Puerto Rico.
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Note: images for  
photocopying are in 
Appendix I.
	
	 (Do not collect  
 samples of “live”  
 corals for this activity.  
 The type of coral  
 sample you choose  
 will determine the  
 difficulty of the task;  
 easy with dome  
 corals, difficult with  
 irregular pieces.) 
On Board Marine Ecology Activity—
Students calculate how much of the coral reef
is alive.




















Elkhorn coral and 
a white-spotted 
filefish. 
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NOAA Ocean Literacy 
Essential Principles and 
Fundamental Concepts:
1A, 1D,1H, 2D, 5A, 
5C, 5D, 5F, 5H, 6B, 6E, 
6G, 7C
Please see Appendix A 
for NOAA OLEP & FC
























Students gather around the 
nautical chart and use math skills to 
locate their ship’s position.
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Parallel rulers are used 
to “walk” the parallels 
from the compass to 
the landmark.
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	 Materials
•	Navigational	chart		
	 (laminated with a  
 material that can  









































•	Does everyone know what parallel means?	What	are	some	examples	of	parallel	
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Instructors can point 
out characteristics 
to help students 
identify plankton.
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plankton.	Plankton isn’t only important to life in the sea—it’s important 














































Shoreside Marine Biology Activity—
Students observe prepared plankton slide and
























•	Even when dead, marine organisms provide food for someone else. Does  





































































	 (Note: some tows may contain all diatoms, or some  
 other species, making this game difficult to play. In  
 this case, have the discussion of why students  
 think only one kind of plankton dominates  
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Note: images for  
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Fundamental Concepts:
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Shoreside Marine Ecology Activity—
Students “dump” pollution on watershed
model, and discuss affect of marine pollution 
on ocean habitats
•	 Begin	the	activity	by	asking	what	your	students	know	about	marine	debris.		
	 What is it, where does it come from, who is responsible for it, and how does 


















	 Can you find features  
 on the model similar  
 to where you live?  
 How many of you live  
 in a valley? Does  
 anyone live near a  
 harbor? Are there  
 any streams or
Watershed model
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Note: images for  


















•	Keeping the oceans clean is important for the animals living there, but it  











•	What is marine debris?	Marine	debris	is	trash	found	in	the	ocean	or	along		
	 its	shores.	






A C T I V I T Y  S E V E N
	 plastic	bags	for	jellies,	and	birds	mistake	small	pieces	of	plastic	for	fish	eggs.	



















NOAA Ocean Literacy 
Essential Principals and 
Fundamental Concepts:
1F, 1G, 1H, 3C, 3D,5I, 
6A, 6B, 6D, 6E, 6G, 7F
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	 	 •	Reduce:	Use	a	sponge	instead	of	paper	towels;	use	metal	utensils,	a	glass,	or	a	plate		 	 	
	 	 instead	of	paper	cups	and	plates	and	plastic	utensils;	write	on	both	sides	of	paper;	bring		
	 	 	 a	canvas	bag	to	the	store	instead	of	accepting	a	paper	or	plastic	one;	share	items	with		
	 	 	 friends	and	family;	buy	products	with	less	packaging—one-third	of	our	garbage	is		
	 	 	 packaging!	If	you	don’t	really	need	something,	don’t	buy	it!	
	 	 •	Reuse:	Use	a	lunch	sack	for	more	than	one	day;	bring	lunch	in	reusable	containers,	reuse		
	 	 	 bags	from	the	store,	use	containers	such	as	shoe	boxes	and	margarine	tubs	for	storage,		
	 	 	 donate	items	to	charities	and	thrift	stores	when	you’re	done	using	them.
	 	 •	Recycle:	Newspapers,	bottles,	aluminum	cans,	car	batteries,	paint,	automotive	fluids,		













	 	 	 in	the	local	stream,	river,	or	bay.
	 	 •	Pick	up	after	your	pets	and	put	pet	waste	into	the	garbage	in	a	compostable	bag.
	 	 •	Do	not	pour	chemicals	down	drains	or	toilets.	They	may	not	be	removed	in	sewage		
	 	 	 treatment	and	can	end	up	contaminating	coastal	waters.	Use	non-hazardous	alternatives		
	 	 	 whenever	possible.
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Wrap Up, continued
	 	 •	Cars	need	to	be	kept	well	maintained	and	free	of	leaks.	Recycle	used	motor	oil	(most	auto		
	 	 	 stores	now	collect	used	oil)
	 	 •	Don’t	dispose	of	leaves	or	grass	clippings	in	your	storm	drain.	Remember,	storm	drains		
	 	 	 usually	lead	to	a	body	of	water,	and	excess	nutrients	are	a	type	of	pollution.	Instead,	try		
	 	 	 composting	yard	waste.
	 	 •	Landscape	your	yard	to	prevent	runoff.	Use	as	few	pesticides	as	possible.	Visit	a	garden		
	 	 	 store	to	find	“natural”	(non-toxic)	approaches	to	pest	control	and	use	organic	gardening		
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L E T ’ S  G E T  S T A R T E D
Shoreside Marine Ecology Activity—
Students create a coral reef food web. 
•	 Before	you	begin	this	activity,	photocopy	coral	reef	cards	and	laminate	them.	
•	 Ask	students	what	they	know	about	life	on	the	coral	reef.	What are corals?  
 Coral	reefs	are	the	habitats	created	by	many	coral	colonies.	




•	Coral reefs thrive in nutrient depleted environment. How can this be? How do  





















Illustration by Meryl Hall, WWF Consultant.
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	 •	 Which species has the most relationship strings?	Humans	do.	What does that  
  mean?	Humans	are	highly	diversified	in	what	we	capture	and	eat.	We	can	have		
	 	 the	greatest	effect	on	the	health	and	diversity	of	the	reef	community.
	 •	 Which species has the least?	Name	any	species	connected	by	the	string	to		
	 	 only	one	other	species.	Those	species	eat	or	are	eaten	by	only	one	species.
	 •	 Do any of the species seem especially important for the health of the  















































































































































Introduction activity on Coral Reef Threats from The	Incredible	Coral	Reef by Toni Albert, 
©1996 by Toni Albert. By permission of Trickle Creek Books, “Teaching Kids to Care for the Earth,” 
800-353-2791, www.TrickleCreekBooks.com
Food Web activity adapted from Windows	on	the	Wild:	Oceans	of	Life, ©2003, a biodiversity 
education program publication. Used with permission from World Wildlife Fund. For more 
information please visit www.worldwildlife.org/windows.  
To order Windows	on	the	Wild:	Oceans	of	Life, visit www.worldwildlife.org/windows or contact 
Acorn Naturalists at 800-422-8886 or www.acornnaturalists.com.
Illustrations on coral reef cards by Meryl Hall, WWF Consultant.




Publication 160-B-97-9000. November 1997.
The Virgin Islands Marine Advisory Service (VIMAS), a part of the University of Puerto Rico Sea 
Grant College Program, located within the Center for Marine and Environmental Studies (CMES) 
at the University of the Virgin Islands (UVI). (www.rps.uvi.edu/VIMAS)
World Wildlife Fund (www.worldwildlife.org)
Coral Reefs in the National Marine Sanctuary Program
Florida Keys National Marine Sanctuary (www.floridakeys.noaa.gov)
Fagatele Bay National Marine Sanctuary (www.fagatelebay.noaa.gov)
Northwestern Hawaiian Islands Coral Reef Ecosystem Reserve (www.hawaiireef.noaa.gov/)
Gray's Reef National Marine Sanctuary (www.graysreef.noaa.gov)
Flower Garden Bank National Marine Sanctuary (www.flowergarden.noaa.gov)
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NOAA Ocean Literacy 
Essential Principles and 
Fundamental Concepts:
1H,2C, 2D, 5A, 
5D, 5E, 5F, 6B, 6C, 
6E, 6F, 6G, 7C
Please see Appendix A 
for NOAA OLEP & FC
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Appendix A. 
Please See Alignment Listed at the End of Each Activity Section
Ocean Literacy
Essential Principles and Fundamental Concepts
1. The Earth has one big ocean with many features.
	 	 	 A. The	ocean	is	the	dominant	physical	feature	on	our	planet	Earth—covering	approximately		
	 	 	 70%	of	the	planet’s	surface.	There	is	one	ocean	with	many	ocean	basins,	such	as	the	North		
	 	 	 Pacific,	South	Pacific,	North	Atlantic,	South	Atlantic,	Indian	and	Arctic.
	 	 	 B. An	ocean	basin’s	size,	shape	and	features	(such	as	islands,	trenches,	mid-ocean	ridges,	rift		
	 	 	 valleys)	vary	due	to	the	movement	of	Earth’s	lithospheric	plates.	Earth’s	highest	peaks,		
	 	 	 deepest	valleys	and	flattest	vast	plains	are	all	in	the	ocean.
	 	 	 C. Throughout	the	ocean	there	is	one	interconnected	circulation	system	powered	by	wind,		
	 	 	 tides,	the	force	of	the	Earth’s	rotation	(Coriolis	effect),	the	Sun,	and	water	density	differences.	
	 	 	 The	shape	of	ocean	basins	and	adjacent	land	masses	influence	the	path	of	circulation.
	 	 	 D. Sea	level	is	the	average	height	of	the	ocean	relative	to	the	land,	taking	into	account	the		
	 	 	 differences	caused	by	tides.	Sea	level	changes	as	plate	tectonics	cause	the	volume	of	ocean		
	 	 	 basins	and	the	height	of	the	land	to	change.	It	changes	as	ice	caps	on	land	melt	or	grow.	It		
	 	 	 also	changes	as	sea	water	expands	and	contracts	when	ocean	water	warms	and	cools.
	 	 	 E. Most	of	Earth’s	water	(97%)	is	in	the	ocean.	Seawater	has	unique	properties:	it	is	saline,	its	
	 	 	 freezing	point	is	slightly	lower	than	fresh	water,	its	density	is	slightly	higher,	its	electrical		
	 	 	 conductivity	is	much	higher,	and	it	is	slightly	basic.	The	salt	in	seawater	comes	from	eroding		
	 	 	 land,	volcanic	emissions,	reactions	at	the	sea	floor,	and	atmospheric	deposition.
	 	 	 F.	The	ocean	is	an	integral	part	of	the	water	cycle	and	is	connected	to	all	of	the	earth’s		
	 	 	 water	reservoirs	via	evaporation	and	precipitation	processes.
	 	 	 G.	The	ocean	is	connected	to	major	lakes,	watersheds	and	waterways	because	all	major		
	 	 	 watersheds	on	Earth	drain	to	the	ocean.	Rivers	and	streams	transport	nutrients,	salts,		
	 	 	 sediments	and	pollutants	from	watersheds	to	estuaries	and	to	the	ocean.
	 	 	 H.	Although	the	ocean	is	large,	it	is	finite	and	resources	are	limited.
2. The ocean and life in the ocean shape the features of the Earth.
   A. Many	earth	materials	and	geochemical	cycles	originate	in	the	ocean.	Many	of	the		
	 	 	 sedimentary	rocks	now	exposed	on	land	were	formed	in	the	ocean.	Ocean	life	laid	down		
	 	 	 the	vast	volume	of	siliceous	and	carbonate	rocks.
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	 	 	 B.	Sea	level	changes	over	time	have	expanded	and	contracted	continental	shelves,	created		
	 	 	 and	destroyed	inland	seas,	and	shaped	the	surface	of	land.
	 	 	 C.	Erosion—the	wearing	away	of	rock,	soil	and	other	biotic	and	abiotic	earth	materials—	
	 	 	 occurs	in	coastal	areas	as	wind,	waves,	and	currents	in	rivers	and	the	ocean	move	sediments.
	 	 	 D.	Sand	consists	of	tiny	bits	of	animals,	plants,	rocks	and	minerals.	Most	beach	sand	is	eroded	
	 	 	 from	land	sources	and	carried	to	the	coast	by	rivers,	but	sand	is	also	eroded	from	coastal		
	 	 	 sources	by	surf.	Sand	is	redistributed	by	waves	and	coastal	currents	seasonally.
	 	 	 E.	Tectonic	activity,	sea	level	changes,	and	force	of	waves	influence	the	physical	structure	and		
	 	 	 landforms	of	the	coast.
3. The ocean is a major influence on weather and climate.
   A. The	ocean	controls	weather	and	climate	by	dominating	Earth’s	energy,	water	and	carbon	systems.
   B. The	ocean	absorbs	much	of	the	solar	radiation	reaching	Earth.	The	ocean	loses	heat	by		
	 	 	 evaporation.	This	heat	loss	drives	atmospheric	circulation	when,	after	it	is	released	into		
	 	 	 atmosphere	as	water	vapor,	it	condenses	and	forms	rain.	Condensation	of	water	evaporated		
	 	 	 from	warm	seas	provides	energy	for	hurricanes	and	cyclones.
   C. The	El	Niño	Southern	Oscillation	causes	important	changes	global	weather	patterns		
	 	 	 because	it	changes	the	way	released	to	the	atmosphere	in	the	Pacific.
   D. Most	rain	that	falls	on	land	originally	evaporated	from	tropical	ocean.
   E. The	ocean	dominates	the	Earth’s	carbon	cycle.	Half	the	productivity	on	Earth	takes	place		
	 	 	 in	the	sunlit	layers	and	the	ocean	absorbs	roughly	half	of	all	carbon	dioxide	to	the	atmosphere.
   F. The	ocean	has	had,	and	will	continue	to	have,	a	significant	influence	on	g.	climate	change		
	 	 	 by	absorbing,	storing,	and	heat,	carbon	and	water.
   G. Changes	in	the	ocean’s	circulation	have	produced	large,	changes	in	climate	during	the	last		
	 	 	 50,000	years.
4. The ocean makes Earth habitable.
	 	 	 A. Most	of	the	oxygen	in	the	atmosphere	originally	came	from	the	activities	of		
	 	 	 photosynthetic	organisms	in	the	ocean.
	 	 	 B. The	first	life	is	thought	to	have	started	in	the	ocean.	The	earliest	evidence	of	life	is	found		
	 	 	 in	the	ocean.
5. The ocean supports a great diversity of life and ecosystems.
	 	 	 A. Ocean	life	ranges	in	size	from	the	smallest	virus	to	the	largest	animal	that	has	lived	on	Earth,		
	 	 	 the	blue	whale.
	 	 	 B.	Most	life	in	the	ocean	exists	as	microbes.	Microbes	are	the	most	important	primary	producers		
	 	 	 in	the	ocean.	Not	only	are	they	the	most	abundant	life	form	in	the	ocean,	they	have	extremely	fast		
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Appendix B. 
National Science Content Standard Alignment 
Stations 1 and 5: Navigation
Level K-4:	
	 Physical Science, Content Standard B




	 Light, Heat, Electricity, and Magnetism	
	 •	 Magnets	attract	and	repel	each	other	and	certain	kinds	of	other	materials.
	 Science and Technology, Content Standard E	








 Physical Science, Content Standard B	
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 Science and Technology, Content Standard E







Stations 2 and 6: Marine Biology
Levels K-4: 
 Life Science, Content Standard C





 Life Cycles of Organisms	
	 •	 Plant	and	animals	have	life	cycles	that	include	being	born,	developing	into	adults,	reproducing,		
	 	 and	eventually	dying.	The	details	of	this	life	cycle	are	different	for	different	organisms.	








	 Life Science, Content Standard C





















Stations 3, 4, 7, and 8: Marine Ecology	
Level K-4: 
	 Life Science, Content Standard C




















 Science in Personal and Social Perspectives, Content Standard F











	 Life Science, Content Standard C



























 Science in Personal and Social Perspectives
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Marine Ecology
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Appendix E. 
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Appendix F. 
Additional Resources 
Internet Resources for Ocean Education	
www.vims.edu/bridge		
BRIDGE Ocean Sciences Teacher Resource Center—Lesson plans, professional development,  
student opportunities, on-line publications, marine literature,national projects, regional resources, aquariums, 
research institutions, agencies, organizations,information centers.	
www.sea.edu/default.htm		
Woods Hole Sea Education Association—An excellent resource with many hands-on activities for grades k-
12 on nautical science, oceanography, physical oceanography, marine biology, and marine ecology.	
www.swfsc.ucsd.edu/bibliography/GUIDE.htm.	
NOAA’s Resource Guide for Teachers of Marine Science.
www.bigelow.org	
The Bigelow Lab for Ocean Science in Maine is a private, non-profit research center. This web site has great 
information on food webs and conservation.
www.gma.org	
Gulf of Maine Aquarium site—Look for lots of kid oriented links with great information on  
individual animals. Also includes a section on learning from satellites.
www.marine-ed.org
Bridge Ocean Science Education Center site in conjunction with National Marine Educators Association—
This is a great resource for teachers who are interested in structuring a marine  
biology curriculum.
www.monterybayaquarium.org		
Monterey Bay Aquarium—Visiting this site is a great introduction to the creatures and habitats of the 
Monterey Bay.
www.nationalgeographic.com
National Geographic has a wonderful kids section focused on ecology news.
www.nhptv.org/
The New Hampshire public television site has a 16 part natural science series for grades 3-6.
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www.oceanlink.island.net
The Bamfield Marine Station in British Columbia has set up their entire web site for kids. Check out the  
‘Ask a Scientist’ section.	
www.oceanrx.org	
Rediagnosing the Oceans. A Film by Randy Olson and Jeremy Jackson. Video viewable on this website.
www.ucsc.edu/seymourcenter/
The Seymour Center in Santa Cruz offers tours of their marine lab to school groups. If you can’t make it to 
the lab in person, this web site is the next best thing.	
www.websites.noaa.gov
The National Oceanographic and Atmospheric Administration web site has information in all oceanographic 
areas. You can even check this web site to get a local weather forecast before attending the O’Neill Sea 
Odyssey Program.
www.mbari.org
MBARI is the research center for the Monterey Bay Aquarium. This site contains updated information from 
deep-sea explorations and other areas of marine biology research. Teachers will find valuable seminars and 
educational opportunities in the web site calendar.	
www.seafoodwatch.org	
A program of the Monterey Bay Aquarium designed to raise consumer awareness about the importance 
of buying seafood from sustainable sources. Seafood Watch also distributes free pocket guides to help 
consumers choose ocean friendly seafood.
www.algalita.org
The Algalita Marine Research Foundation is a Long Beach, CA based organization that is dedicated to the 
protection of the marine environment and its watersheds through research, education, and restoration. Look at 
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Appendix H. 
Coral reef Exhibits 
Note: This is a partial list.	
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Appendix I. 
Images for Photocopying 	
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